The survival response of Escherichia coli K12 in a natural environment.
To verify the hypothesis of cryptic growth and viable but nonculturable (VBNC) state, survival responses of Escherichia coli cells were examined under oligotrophic microcosm conditions for an extended period. In the case of filtered distilled water at 4 degrees C, E. coli cells definitely entered the VBNC state within 56 days. However, culturability and viability increased while the total number of cells declined after 110 days. This phenomenon can be explained by considering three possible states. The first is the existence of the VBNC state, the second is cryptic growth, and the third is the death of E. coli cells. In the case of artificial seawater at 4 degrees C, VBNC E. coli cells confirmed the existence of two log units of elongated VBNC cells. Moreover, elongated VBNC cells showed the most significant change among all the other transformed cells. Also, E. coli cells in microcosms at 28 degrees C indicated the entrance to the classical starvation survival state. In resuscitation tests, 1% diluted Luria-Bertani agar medium showed the highest level of resuscitation among amended agar media. To evaluate the survival ability of E. coli cells in the activated sludge samples, we used an E. colistrain XL-1 blue containing plasmids pQ2 including GFPcDNA (XL/GFP). In supernatant of activated sludge (SUP) at 28 degrees C, XL/GFP cells entered the VBNC state after 10 days, whereas existence of VBNC cells was not detectable in resuspended activated sludge (ACT) at 28 degrees C.